(19) 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 742 098 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art 158(3) EPC 



(43) Date of publication: 

13.11.1 996 Bulletin 1 996/46 

(21) Application number: 95922771.1 

(22) Date of filing: 27.06.1995 



(51) int Q. 6 : B32B 27/32, B32B 27/20, 
E04F 15/16, DD6N1/00, 
D06N 7/02 

(86) International application number: 
PCT/JP95/01282 

(87) International publication number: 

WO 96/16803 (06.06.1996 Gazette 1996/26) 



(84) Designated Contracting States: 


- BUT5UDA, Takashi 


AT BE DEFRGBITNL SE 


Chuou-ku Osaka-shl Osaka 541 (JP) 


(30) Priority: 30-11-1994 JP 323613/94 


• SONG, Xue, Fang 


Chuou-ku Osaka-shi Osaka 541 (JP) 


30*4.1995 JP 131028/95 




(71) Applicant: TAW RON CO. LTD. 


(74) Representative: Hansen, Bernd, Dr. Dlpl.-Chem. 


etal 


Osaka-shl Osaka 541 (JP) 


Hoffmann, Eftle & Partner, 


(72) Inventors: 


Paterttanwcitte, 


Arabsllastrasse 4 


- KONDO, Michio 


81925 Munchen (DE) 


Ctiuou-ku Osaka-shl Osaka 541 (JP) 



CO 
Oi 

o 

CM 

s 

o 

QL 
LU 



(54) FLOORING 

(57) A floor material which generates no harmful 
gas such as hydrogen chloride at the time of a fire, Is 
suitable for dry maintenance with a high speed buffing 
machine and has excellent resistances against flaws, 
stains, abrasion and the like, which is also a floor mate- 
rial having markedly excellent adhesiveness to the floor 
ground. This invention Is characterized in that a wax is 
contained in an amount of from 1 to 10% by weight in at 
least the surface layer of the floor material in which an 
olef inic resin is used as the base material and an inor- 
ganic filler is blended therein. Preferably, a back side 
layer of an ethyl en e-vinyl acetate copolymer or a mixed 
resin of said copolymer and other olef inic resin is used 
as its base material having an inorganic filler is blended 
therein is laminated on the under side of the surface 
layer, and 1 to 1 0% by weight of rosin is included in said 
back side layer. The inventive floor material can be used 
broadly as the flooring in, for example, constructions 
such as buildings, apartment houses and the lite and 
transportation means such as cars, ships, aircraft and 
the like. 
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Description 

TECHNICAL FIELD 

5 This invention relates to a floor material made of an olef inic resin, more particularly to a floor material of which dry 
maintenance performance is improved by including wax In lis surface layer. 

BACKGROUND ART 

10 Root materials made of vinyl chloride resins have been widely used In the flooring of buildings and apartment 
houses. However, when a fire breaks out such floor materials made of vinyl chloride resins generate harmful smoke 
containing hydrogen chloride which exerts a bad influence upon the human body and prevents persons from fleeing for 
safety and fighting the fire. Also, when a dry maintenance method in which a floor is poCshed with a high speed buffing 
machine is used as a means for effecting daily maintenance of a floor which is covered with a floor material made of a 

75 vinyl chloride resin, its inappropriate use causes problems of reducing surface gloss of the floor material, accelerating 
abrasion of the floor surface, changing its color and forming flaws and blisters. 

Accordingly, studies have recently been carried out on floor materials in which halogen-free olefmic resins are used 
as the base material and inorganic fillers are included therein. In particular, a floor material which is made of, as the 
base material, polypropylene having relatively good abrasion resistance, heat resistance and the lite has been put into 

20 practical use. This polypropylene floor material is sate because of no generation of harmful gas such as hydrogen chlo- 
ride and the lite when a fire breaks out In addition, it is suitable for dry maintenance because its surface gloss is slightly 
improved when poGshed with a buffing machine, the abrasion low, and changes in color and formation of blisters do not 
occur. 

Although surface gloss of the polypropylene floor material is slightly improved when polished with a buffing 
25 machine as described above, the gloss-improving degree is not remarkable and its flaw resistance and stain resistance 
are not so good, thus leaving much room tor improving these points. 

Also, the polypropylene floor material is poor in adhesiveness, and thus it has a serious problem in that it is apt to 
peel off even when applied to a floor ground via an adhesive agent. Such a problem can be solved by treating the back 
side of the floor material with a commercially available primer tor polypropylene. However, since said primer contains 
30 solvents, treatment of the back side of the floor material with the primer at the time of the production of the material or 
its flooring application poses a problem relating to fire or a problem that working environment is deteriorated. In partic- 
ular, when the primer treatment is carried out at the time of flooring application on the spot, there is a fear that the reli- 
ability wiD be reduced in terms of adhesiveness. In consequence, such a primer treatment should not be employed and 
it therefore is desirable to fundamentally improve adhesiveness of the floor material. 
35 The present invention was accomplished taking the aforementioned problems into consideration, with a principal 
object of providing an def inic resin floor material having excellent dry maintenance performanca 

Another object of the present invention is to provide an olefinic resin floor material having not only excellent dry 
maintenance performance but also excellent adhesiveness. 

40 DISCLOSURE OF THE INVENTION 

The inventors of the present invention have conducted extensive studies and, as the result, found a tact that dry 
maintenance performance of an olefinic resin floor material is considerably improved when a wax is contained in its sur- 
face layer, as well as another fact that adhesiveness of the floor material is markedly improved when a specific olefinic 
45 resin is selected and used as the resin of the back side layer and rosin is included therein at the same time, hence 
resulting in the accomplishment of the present invention. 

Accordingly, the floor material of the present invention is characterized in that a wax is contained in an amount of 
from 1 to 10% by weight in at least the surface layer of a floor material in which an olefinic resin is used as the base 
material and an inorganic filler is mixed therein, and the wax content in the surface layer is set preferably within the 
so range of from 1 to 7% by weight Examples of the wax include a low molecular weight polyethylene, an alicyclic satu- 
rated hydrocarbon resin, a petroleum resin and the like, which may be used alone or as a mixture of two or more. 

As a more preferred floor material of the present invention, a back side layer in which an ethytene-vinyi acetate 
copolymer or a mixed resin of said copolymer and other olefinic resin as a base material in which an inorganic filler 
blended therein is laminated on the under side of the above-described surface layer and 1 to 10% by weight of rosin is 
ss included in said back side layer, wherein the ethyl en e-vinyl acetate copolymer to be used contains 35 to 75% by weight 
of vinyl acetate and the inorganic filler content of the back side layer is set within the range of from 50 to 85% by weight. 

Since the floor material of the present invention uses an olefinic resin as its base material, it is suitable for dry main- 
tenance in comparison with the conventional vinyl chloride floor materials and it does not cause abrasion, changes in 
color and formation of blisters on its surface when it is polished with a high speed buffing machine. Since 1 to 10% by 
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weight of a wax is further contained in the surface layer of trie floor material and the wax is exposed on the surface in a 
dispersed state, the floor material has a polished surface gloss. Even when surface gloss of such a wax-containing sur- 
face layer is reduced due to walking and the like, the surface is slightly rubbed down and a new polished surface wHh 
dispersed wax is exposed by poGshing with a buffing machine, so that the polished surface gloss can be restored when- 

5 ever the polishing is carried out Accordingly, the floor material of the present invention shows excellent dry mainte- 
nance performance. In addition, since lubricity is improved by containing wax in the surface layer, flaw resistance, stain 
resistance, abrasion resistance and the Dke are also improved. 

It is necessary that the wax content of the surface layer be set within the range of from 1 to 10% by weight, and 
preferably set within the range of from 1 to 7% by weight The content if smaller than 1% by weight would bear no sig- 

io nrflcant improvement in surface gloss as well as in flaw resistance, stain resistance, abrasion resistance and the Gke. 
On the other hand, the content rf larger than 1 0% by weight would not only reduce stain resistance but also cause prob- 
lems of reduced mechanical properties, heat resistance and weather resistance. 

According to the more preferred floor material of the present invention, the ethylene-vinyl acetate copolymer of the 
back side layer is an oiefinic resin which has excellent adhesiveness, and the rosin contained in the backside layer has 

75 good compatibility with the ethyl ene-vinyi acetate copolymer and shows good adhesion to inorganic fillers such as cal- 
cium carbonate, aluminum hydroxide and the like, so that it exerts a reinforcing action to inhibit emblement of the 
back side layer by firmly keeping in the back side layer inorganic fillers which have high adhesiveness with adhesive 
agents. Since adhesiveness between the back side lay©- and adhesive agents is improved by the addition of rosin 
because of such reasons, the preferred floor material of the present invention can be applied firmly to floor grounds 

20 without carrying out primer treatment but simply using various commercially available adhesive agents for floor material 
(adhesive agents based on rubber, vinyl acetate, methane, epoxy, acryi and the like). Particularly, use of an ethylene- 
vinyl acetate copolymer containing 35 to 75% by weight of vinyl acetate is used in the floor material further Improves 
the adhesive strength, because the back ode layer becomes rich in flexibility and is high in the polar vinyl acetate con- 
tent 

25 The inorganic filler content of the back side layer has a correlation with the adhesive strength, and there is a ten- 
dency that the adhesive strength increases as the inorganic filler content increases as long as the back side layer does 
not become brittle From this point of view, the preferred floor material in which the inorganic f 3ler content of the back 
side layer is set to 50 to 85% by weight shows excellent adhesive strength because of the high inorganic filler content 
and due to the reinforcing effect of roan to sufficiently inhfcrt embrittfement of the back side layer. However, the incr- 

30 ganic filler content if larger than 85% by weight would cause reduction of the adhesive strength, because it is difficult to 
avoid embrittlement of the back side layer even in the presence of rosin. 

The rosin content of the back side layer should be set to 1 to 10% by weight When the rosin content is less than 
1 % by weight, It is difficult to inhibit embrittlement of the back side layer sufficiently and substantial improvement of the 
adhesive strength is difficult On the other hand, the content if larger than 10% by weight would not improve the adhe- 

55 sive strength over a certain level but rather exert bad influences upon other physical properties, such as reduced tensfle 
force resistance, unstable hue and the like. 

BRIEF DESCRIPTION OF THE DRAWING 

40 Fig. 1 is a sectional view showing an example of the floor material of the present invention. 

BEST MODE OF CARRYING OUT THE INVENTION 

The floor material of the Example shown in Fig. 1 is a tile-like floor material (floor tile) of a two-layer structure in 
45 which a back side layer 2 is laminated on the under side of a surface layer 1 . 

The surface layer 1 of the floor material is a layer in which an oiefinic resin is uniformly blended with an inorganic 
filler and a wax Though not particularly limited, it may have a thickness of approximately from 1 .0 to 5.0 mm 

With regard to the oiefinic resin of the surface layer 1 , polypropylene and an ethylene-vinyl acetate copolymer may 
be used suitably, and it is preferable to use them as a mixture of a weight ratio of 7:3 to 4:6. The mixing ratio of polypro- 
50 pylene if larger than the above range would make the surface layer 1 hard and brittle, and if smaller than the above 
range would soften the surface layer 1 , thereby reducing depression resistance and abrasion resistance 

Particularly, a mixture containing polypropylene having a melt index of 1 to 10 and an ethylene-vinyl acetate copol- 
ymer containing 35% by weight or less of vinyl acetate, mixed at the aforementioned mixing ratio, is extremely prefera- 
ble as the resin of the surface layer 1 . Since the former polypropylene has well-balanced properties between hardness 
55 and impact strength and elongation and the like, and the latter ethylene-vinyl acetate copolymer has low crystalDnrty 
and good workability and dimensional stability, use of such a mixed resin renders possible formation of the surface layer 
1 having well-fitted physical properties for floor materials. 

As a matter of course, various other oiefinic resins such as polyethylene and the lite may also be used as the resin 
of the surface layer 1. 
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Kinds of the inorganic ffller to be contained in the surface layer 1 are not particularly limited, but powder of calcium 
carbonate or aluminum hydroxide is suitable, and fine powder having an average particle size of 1 0 um or (ess and hav- 
ing good kneading property may be used preferably. Since aluminum hydroxide powder is an excellent flame retard er 
which discharges water by thermal decomposition, a floor material that should have strict flame resistance, such as a 

5 floor materia] for vehicle use, can be obtained when the aluminium hydroxide powder is mixed with calcium carbonate 
powder and contained in the surface layer 1. 

The wax as a characteristic component of the surface layer 1 is included in the surface layer 1 with the aim of pro- 
viding excellent dry maintenance performance and improving surface gloss significantly. Examples of the wax include 
a low molecular weight polyethylene, an aJicyclic saturated hydrocarbon, a petroleum resin and the lite which may be 

io used alone or as a mixture of two or mora 

When a wax is contained in the surface layer 1 in this way, the wax is exposed on the surface in a dispersed state 
so that a polished surface gloss is obtained Also, even when surface gloss of the surface layer 1 is reduced due to walk- 
ing and the like, the surface is slightly rubbed down and a new polished surface with dispersed wax is exposed when 
polished with a buffing machine, so that the polished surface gloss can be restored whenever the polishing is carried 

75 out In addition, since lubricity is improved when the surface layer 1 contains a wax, flaw resistance, stain resistance, 
abrasion resistance and the like are also improved. 

it is necessary that the wax content of the surface layer 1 be set within the range of from 1 to 1 0% by weight The 
wax content if smaller than 1% by weight would bear no significant improvement of surface gloss even when the surface 
layer 1 was polished wrifi a buffing machine, and Improvement In flaw resistance, stain resistance, abrasion resistance 

20 and the like would not be obtained, hence entailing a difficulty in achieving the object of the present invention. On the 
other hand, the content if larger than 10% by weight would cause not only reduced stain resistance but also reduced 
mechanical properties, heat resistance and weather resistance, thus also causing a difficulty in obtaining a satisfactory 
floor material. More preferred wax content is within the range of from 1 to 7% by weight 

Also, it is desirable to set the oleflnic resin content of the surface layer 1 to 25 to 40% by weight and the inorganic 

25 ffller content to 57 to 72% by weight The definic resin content if smaller than 25% by weight and the inorganic ffller con- 
tent if larger than 72% by weight would cause errfcrittiemerrt of the surface layer 1 which would cause problems such 
as cracking, in addition to the reduction of abrasion resistance. On the other hand, the olefmic resin content if larger 
than 40% by weight and the inorganic fills' content if smaller than 57% by weight would reduce flame resistance of the 
surface layer 1 which therefore would catch fire easily. 

so As occasion demands, the surface layer 1 may contain various additives such as pigments, a peroxide-based 
cross-linking agents, lubricating agents such as a bisamide or the like, phenol-based antioxidants, benzophenone- 
based fight stabilizing agents and the like. These additives may be used in an amount of up to 1% by weight at the most, 
generally 0.5% by weight or less. 

The back side layer of the floor material is a layer in which an ethylene-vinyl acetate copolymer or a mixed resin 

ss consisting of said copolymer and other olef true resin is uniformly blended with an inorganic filler and rosin. Though not 
particularly limited, it may have a thickness of approximately from 0.1 to 5 mm. 

With regard to the ethylene- vinyl acetate copolymer of the backside layer 2, a copolymer which contains 35 to 75% 
by weight of vinyl acetate may be used most preferably. The back side layer 2 containing such a copolymer has flexibility 
and is rich in compatibility with adhesive agents because of its high content of polar vinyl acetate and appropriate copol- 

40 ymer molecule length, so that adhesive strength similar to or higher than those of polyvinyl chloride and the like can be 
obtained. A copolymer containing less than 35% by weight of vinyl acetate is not preferable because of insufficient flex- 
ibility and adhesiveness, and a copolymer containing more than 75% by weight of vinyl acetate is not preferable 
because of poor water resistance and alkali resistance In this connection, when a copolymer which contains a large 
amount of vinyl acetate and therefore is poor in water resistance and alkali resistance is used, it is possible to control 

46 these properties by mixing an appropriate amount of polyvinyl alcohol or the lite. 

In the case thai the resin of the back side layer 2 is a mixed resin of the ethylene-vinyl acetate copolymer and other 
olefmic resin, it is preferable to use a mixed resin in which the ethylene-vinyl acetate copolymer is mixed at a ratio of at 
least 30% by weight or more based on the total resin. When a mixed resin containing less than 30% by weight of the 
ethylene-vinyl acetate copolymer is used, the back side layer 2 becomes hard and brittle and its adhesiveness is 

so reduced. Polypropylene, polyethylene or the like may be used preferably as the other oleflnic resin to be mixed with the 
ethylene-vinyl acetate copolymer. 

It is preferable to adjust the resin content of the back side layer 2 within the range of from 1 5 to 50% by weight. The 
resin content if smaller than 15% by weight would cause brittleness of the back side layer 2 and reduce its adhesive 
strength and if larger than 50% by weight would cause shrinkage of the back side layer 2 at the time of molding due to 

ss too much resin content thus causing a possibiDty of generating warpage of the floor material. 

The aforementioned inorganic filler of the surface layer 1 may be used as the inorganic finer to be contained in the 
back side layer 2, and calcium carbonate powder or aluminum hydroxide powder having an average particle size of 10 
fim or less and having good kneading property may be used preferably. 



4 



EP0742 098A1 



It is desirable to adjust the inorganic filter content of the back side layer 2 within the range of from 50 to 85% by 
weight The inorganic filler content has a correlation with the adhesive strength, showing a tendency to increase the 
adhesive strength of the back side layer 2 as the inorganic filler content increases as long as the back side layer 2 does 
not become brittle. The inorganic filler content if smaller than 50% by weight would bear no sufficient adhesive strength 

5 of the back side layer 2 and cause shrinkage of the bade side layer 2 at the time of molding due to too much resin con- 
tent, thus causing a possfoifity of generating warpage of the floor material. However, the inorganic filler content if too 
large would cause embrittlemerit of the back side layer 2 so that the adhesive strength would be reduced. 

As a consequence, rosin is contained in the back side layer 2 as a characteristic component. Since the rosin has 
good compatibility with the ethylene-vinyi acetate copolymer and excellent adhesiveness with the inorganic filler, it acts 

w as a reinforcing agent which inhibits embrittlement of the back side layer 2 by firmly keeping the inorganic f flier in the 
back side layer. It is difficult to improve adhesive and mechanical strengths of the back side layer 2 sharply without using 
the rosin. When rosin is contained in the back side layer 2, mechanical strength of the back side layer 2 is improved due 
to its reinforcing action and embrittlement of the back side layer 2 can be inhibited even when the inorganic fifler is con- 
tained in an amount of up to 85% by weight hence rendering possible sharp increase in the adhesive strength. 

75 The rosin content should be set to 1 to 1 0% by weight, because the rosin content of less than 1 % by weight cannot 
inhibit embrittlement of the back side layer 2 sufficiently and the adhesive strength therefore be improved substantially. 
On the other hand, the content if larger than 1 0% by weight would not improve the adhesive strength over a certain level 
but rather exert problems upon other physical properties, such as reduced tensile force resistance, unstable hue and 
the ilka. 

zo In this connection, the back side layer 2 may contain small amounts of various additives similar to the case of the 
surface layer 1. 

The floor material of the aforementioned construction can be produced by, for example, the following method. 
First an olef inic resin, an inorganic filler, a wax and, as occasion demands, an additive agent are formulated at the 
aforementioned blending ratio (percentage content), and the mixture is subjected to an extrusion granulating machine 

z$ to obtain powdery granules used for forming the surface layer. On the other hand, an ethylene-vinyi acetate copolymer 
or a mixed resin of said copolymer and other oiefinic resin is blended with an inorganic filler, rosin and, as occasion 
demands, an additive agent at the aforementioned blending ratio (percentage content), and the mixture is subjected to 
sheeting using an extruder to obtain a sheet to be used as a back side layer. Thereafter, up side of this sheet is lami- 
nated with the powdery granules for forming surface layer which are subsequently subjected to gelation by heating and 

30 pressed with a pressure roller or the like to form an integrated surface layer, thereby producing a two-layer structure 
floor material. 

Though the floor material shown in Fig. 1 is a two-layer structure floor material in which the surface layer 1 and the 
back side layer 2 are laminated into one body, it may also be possible to product a floor material having a structure of 
three or more layers by arranging one or more intermediate layers between the surface layer 1 and the back side layer 

ss 2. In that case, the intermediate layer may preferably be a layer in which an oiefinic resin is blended with an inorganic 
filler and, as occasion demands, an additive agent (a layer which does not contain wax and rosin) and the back side 
layer 2 may preferably be a thin layer of approximately 0.1 to 0.5 mm for improving its adhesiveness. Alternatively, when 
the adhesiveness is not particularly important a single-layer floor material is produced in which an oiefinic resin is used 
as the base material and an inorganic finer is blended therewith, and a wax is contained in the entire floor material in 

40 an amount of from 1 to 10% by weight 

Next the floor material of the present invention is described with reference to more illustrative Examples and Com- 
parative Examples. 

In this connection, the melt index described herein was measured in accordance with the procedure of J IS K 721 0, 
particularly under the condition 14 (melting temperature, 230°C; testing load, 2.1 6 kgf), in the case of polypropylene, or 
45 in accordance wrth the procedure of J IS K 6730, particularly under the condition 4 (melting temperature, 1 94°C; testing 
load, 2.16 kgf), in the case of ethylene-vinyi acetate copolymer. 

[Example 1] 

so A mixture of 14% by weight of polypropylene (melt index: 10), 14% by weight of an ethylene-vinyi acetate copoly- 
mer (vinyl acetate content 1 5% by weight; meit index: 7), 70% by weight of calcium carbonate powder (average particle 
size: 3 \um), 1.7% by weight of an aOcyclic saturated hydrocarbon resin (Alcon P-140, manufactured by Arakawa 
Kagaku) as a wax and 0.3% by weight of a heat stabilizer and a light stabilizer was subjected to an extrusion granulating 
machine to obtain powdery granules (average particle size: 0.5 mm) for producing the surface layer. 

ss On other hand, a mixture of 1 1% by weight of the just described polypropylene, 13.4% by weight of an ethylene- 
vinyi acetate copolymer (vinyl acetate content: 50% by weight; melt index, 20), 73.1% by weight of the just described 
calcium carbonate powder, 2.4% by weight of rosin and 0. 1% by weight of an antioxidant, a light stabilizer and a pigment 
was subjected to sheeting using an extruder to obtain a sheet of 2 mm In thickness to be used as a back side layer. 
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The powdery granules for producing surface layer were laminated on the thus obtained sheet and heated for 1 to 
10 minutes at 130 to 200°C under a pressure of 20 to 40 kgf, and the thus formed surface layer having a thickness of 1 
mm was cut to prepare a tia-fike floor material having a size of 450 x 450mm. 

In order to judge dry maintenance performance of the thus prepared floor material, the surface of the floor material 
5 was poGshed for 15. 20 or 30 seconds using a high speed buffing machine (Clean Star D-430, manufactured by 
Amano), and color change, gloss, abrasion and blister on the surface layer were examined. The results are shown in 
Table 1. 

Also, color change, gloss, abrasion and Ulster on the surface layer were examined after one, two or three times of 
the 20 second polishing using the high speed buffing machine. The results are shown in Table 2. 
io In this case, the gloss was measured in accordance with the procedure of JIS K 71 05 (gloss measurement) and 
the color change, abrasion and bfister were observed by the naked eye. 

Also, in order to examine flaw resistance of the floor material, a flaw resistance test was carried out in which a 
scratch was made by applying a load of 2.5 Kgf for a f irst time, 5.0 kgf for a second time or 1 0 kgf for a third time making 
use of an edge of a stainless steel plate having a thickness of 0.5 mm and depth of the scratch was measured, and a 
76 stain resistance test was also carried out in accordance with the procedure of JIS L 1023. The results are shown in 
Table 3. 

[Example 2] 

20 A tfle-Oka floor material was prepared in the same manner as described in Example 1 , except that a low molecular 
weight polyethylene (Mitsui High Wax. manufactured by Mitsui Petrochemical Industries) was used as the wax, and high 
speed buffing machine polishing test, flaw resistant test and stain resistance test were carried out in the same manner 
as described in Example 1 . The results are shown in Tables 1, 2 and 3. 

25 [Example 3] 

A tie-like floor material was prepared in the same manner as described in Example 1 , except that a petroleum resin 
(Highlets, manufactured by Mitsui Petrochemical Industries) was used as the wax, and high speed buffing machine pol- 
ishing test flaw resistant test and stain resistance test were carried out in the same manner as described in Example 
so 1. The results are shown in Tables 1, 2 and 3. 

[Exanple4] 

A mixture of 1 4% by weight of a high density polyethylene (melt Index: 7), 1 4% by weight of an ethyl an e-vinyl ace- 
35 tate copolymer (vinyl acetate content 15% by weight; melt index: 7), 68.2% by weight of calcium carbonate powder 
(average particle size: 3 urn), 3.5% by weight of the low molecular weight polyethylene used in Example 2 as a wax and 
0.3% by weight of a heat stabilizer and a fight stabilizer was subjected to an extrusion granulating machine to obtain 
powdery granules (average particle size: about 0.5 mm) for producing the surface layer. 

Thereafter, a tile-like floor material was prepared in the same manner as described in Example 1 , except that the 
40 thus obtained powdery granules were used in stead of the powdery granules of Example 1, and high speed buffing 
machine polishing test, flaw resistant test and stain resistance test were carried out in the same manner as described 
in Example 1 . The results are shown in Tables 1, 2 and 3. 

[Comparative Example 1] 

45 

For the sake of comparison, powdery granules for producing surface layer containing no wax (blending ratio of poly- 
propylene, ethyfene-vinyl acetate copolymer, calcium carbonate and additive agents are as described in Example 1) 
were prepared, and a tile-like floor material in the same manner as described in Example 1 was prepared, except that 
the thus prepared wax-free powdery granules were used in stead of the powdery granules of Example 1. 
so Thereafter, color change, gloss, abrasion and blister on the surface layer after polishing with a high speed buffing 
machine were examined in the same manner as deserved in Example 1 , and flaw resistant test and stain resistance 
test were carried out in the same manner as described in Example 1 . The results are shown in Tables 1, 2 and 3. 

[Comparative Example 2] 

55 

A tile-like floor material was prepared in the same manner as described in Example 1 , except that 28% by weight 
of a vinyl chloride resin was used in stead of polypropylene and ethyiene-vinyl acetate copolymer and wax-free powdery 
granules were used, and high speed buffing machine polishing test, flaw resistant test and stain resistance test were 
carried out in the same manner as described in Example 1 . The results are shown in Tables 1, 2 and 3. 
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[Comparative Example 3] 

A tile-like floor materia! was prepared in the same manner as described in Example 1 , except that 0.5% by weight 
of the low molecular weight polyethylene used in Example 2 was used as the wax, and high speed buffing machine pcd- 
5 ishing test, flaw resistant test and stain resistance test were carried out in the same manner as described in Example 
1. The results are shown in Tables 1, 2 and 3. 

[Comparative Example 4] 

to A tfle-Gka floor material was prepared In the same manner as described in Exanple 1 , except thai 1 2% by weight 
of the low molecular weight polyethylene used in Example 2 was used as the wax, and high speed buffing machine pol- 
ishing test, flaw resistant test and stain resistance test were carried out in the same manner as described in Example 
1. The results are shown in Tables 1,2 and 3. 

75 [Comparative Example 5] 

Powdery granules having the same composition of Example 4 except that no wax was mixed were prepared, and 
a tile-like floor material was produced in the same manna 1 as descrfced in Example 4. Thereafter, high speed buffing 
machine poGshJng test flaw resistant test and stain resistance test of the thus produced floor material were carried out 
20 in the same manner as described in Exanple 1. The results are shown in Tables 1, 2 and 3. 
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TABLE 3 





Flaw resistance test 


Stain 
resistance test 




First (mm) 


Second (mm) 


Third (mm) 




Example 1 


0.07 


0.14 


0.29 


o 


Example 2 


0.05 


0.09 


0.22 


o 


Example 3 


0.08 


0.17 


0.32 


o 


Example 4 


0.06 


0.12 


0.25 


o 


Comparative Example 1 


0.08 


0.17 


0.35 


A 


Comparative Example 2 


0.05 


0.12 


0.30 


o 


Comparative Example 3 


0.08 


. • 0.16 


0.31 


0 


Comparative Example 4 


0.09 


0.17 


0.30 


A 


Comparative Example 5 


0.07 


0.19 


0.35 


A 


Note: O indicates good and a indicates slightly good 



25 As is evident from the results shewn in Tables 1 and 2, the gloss of surface layers of the floor materials of the 
present invention having 1 to 1 0% by weight of was as in Examples 1 to 4 is markedly improved as the polishing period 
by a high speed buffing machine is prolonged and as the number of polishing times is increased, in adefition, the floor 
materials of Examples 1 to 4 cause no changes in color, generate no obvious abrasion and form no blisters, thus show- 
ing the markedly excellent dry maintenance performance by a high speed buffing machine. 

30 On the contrary, in the case of the floor materials of Comparative Examples 1 and 5 in which wax is not included in 
their surface layers and of Comparative Examples 3 in which Its wax content is less than 1 % by weight the gloss of their 
surface layers is markedly improved as the polishing period by a high speed buffing machine is prolonged and as the 
number of polishing times is increased, but the gloss-increasing ratio is extremely low in comparison with the floor mate- 
rials of Examples 1 to 4, hence showing their inferior dry maintenance performance to that of the floor materials of 

35 Examples 1 to 4. On the other hand, it is evident that the vinyl chloride resin floor material of Comparative Example 2 
is not suited for dry maintenance, because its surface gloss is considerably reduced and its color change, abrasion, blis- 
ter and the like become great as the polishing period by a high speed buffing machine is prolonged and as the number 
of polishing times is increased. 

Also, it is evident from the results shown in Table 3 that the depth of scratch on the floor materials of Examples 1 

40 to 4 after the flaw resistance test is small and the results of their stain resistance test are also excellent, in comparison 
with the floor materials of Comparative Examples 1 and 5 in which wax is not used and of Comparative Examples 3 in 
which its wax content is less than 1 % by weight and that the inventive floor materials have almost the same flaw resist- 
ance and stain resistance as those of the vinyl chloride resin floor material of Comparative Example 2. In addition, the 
floor material of Comparative Example 4 in which 1 0% by weight or more of wax is contained in its surface layer shows 

45 markedly increased surface gloss as shown in Tables 1 and 2, but Hs stain resistance is reduced as shown in Table 3. 

[Examples 5 to 12] 

Using an extruder, sheets having a thickness of 2 mm (sheets to be used as back side layers) having respective 
so compositions shown as Examples 5 to 1 2 in Table 4 were prepared. Thereafter, the powdery granules for producing sur- 
face layer prepared in Example 1 were laminated on each of the thus obtained sheets and heated for 1 to 10 minutes 
at 130 to 200°C under a pressure of 20 to 40 kgf, and the thus formed surface layer having a thickness of 1 mm was cut 
to prepare a tile-like floor material having a size of 450 x 450 mm. 

Adhesiveness of each of the thus obtained floor materials of Examples 5 to 12 was examined by carrying out an 
55 adhesiveness test in accordance with the test method of JIS K 6854. The results are shown in Table 4. 

In Table 4, the term "EVA (VA: 60% by weight)" means an ethyiene-vinyl acetate copolymer containing 60% by 
weight of vinyl acetate, the term "EVA (VA: 20% by weight)" means an ethyiene-vinyl acetate copolymer containing 20% 
by weight of vinyl acetate, the term "polypropylene" means a polypropylene having a melt index of 1 0 and the term 
"additive agent" means a heat stabilizer. 
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Also in Table 4, results of the evaluation of adhesiveness were judged by Very good" meaning that the sample 
showed the necessary strength as a floor material for almost afl commercially available adhesive agents for floor use; 
"good" meaning that the sample does not show necessary strength as a floor material for a quite few commercially 
available adhesive agents for floor use, "slightly good* meaning that the sample does not show necessary strength as 
a floor material tor several commercially available adhesive agents for floor use, "slightly bad" meaning that the sample 
showed the necessary strength as a floor material for only a few commercially available adhesive agents for floor use, 
and "bad" meaning that the sample does not show necessary strength as a floor material for almost aO commercially 
available adhesive agents for floor use. 

[Comparative Examples 6 to 8] 

For the sake of comparison, sheets having a thickness of 2 mm which has respective compositions shown as Com- 
parative Examples 6 to 6 in Table 4 were prepared using an extruder. Thereafter, the powdery granules for producing 
surface layer prepared In Example 1 were laminated on each of the thus obtained sheets and heated under a pressure, 
and the thus formed surface layer having a thickness of 1 mm was cut to prepare a tife-iike floor material having a size 
of 450 x 450 mm. 

Adhesiveness test of each of the thus obtained floor materials of Comparative Examples 6 to 8 was carried out in 
the same manner as descrfoed in Examples 5 to 12. The results are shown in Table 4. 



TABLE 4 





Back side layer composition (% by weight) 


Evaluation of 
adhesiveness 




EVA(VA:60% 
by weight) 


EVA(VA:20% 
by weight) 


Polypro- 
pylene 


CaCOa pow- 
der (Size: 3 
urn) 


Rosin 


Additive 
agent 




Example 5 


28 






67 


4.8 


0.2 


Very Good j 


Example 6 


12 




16 


67 


4.8 


0.2 


Very Good 


Exanple 7 


25 




30 


40 


4.8 


0.2 


Good 


Example 8 


3 




4 


90 


4.8 


0.2 


Good i 


Example 9 


6 




22 


67 


4.8 


0.2 


Good 


Example 10 




12 


16 


67 


4.8 


0.2 


Slightly Good 


Example 11 


28 






69 


2.8 


0.2 


Very Good 


Example 12 


12 




16 


69 


2.8 


0.2 


Very Good 


Comparative 
Examples 


14 




15 


70.8 




0.2 


Bad 


Comparative 
Exarrple7 


7 




10 


67.8 


15 


0.2 


Very Good 


Comparative 
Example 8 






25 


70 


4.8 


0.2 


Slightly Bad 



As shown in Table 4, excellent adhesiveness judged as Very good" or "good" by the adhesiveness test was found 
in all of the floor materials of Examples 5 to 1 2 in which an ethylene-vinyi acetate copolymer or a mixed resin of such a 
copolymer and polypropylene was used as the back side layer resin and an inorganic f flier (calcium carbonate powder) 
and 1 to 10% by weight of rosin were included therein. On the contrary, the rosin-free floor material of Comparative 
Example 6 was judges as "bad", thus showing a great contribution of rosin to the improvement of adhesiveness. 

Also, the result of the evaluation of the floor material of Comparative Example 8 in which an ethylene-vinyi acetate 
copolymer was not used but polypropylene was used solely as the resin of its back side layer was "slightly bad" even in 
the presence of rosin within the range of from 1 to 10% by weight It is evident from this result that an ethylene-vinyi 
acetate copolymer must be included In the back side layer in order to provide excellent adhesiveness. 

In this connection, though an evaluation result of "Very good" was found In the floor material of Comparative Exam- 
ple 7 in which rosin was used in a large amount of 1 5% by weight this material could not be used preferably, because 
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the strength of its back side layer necessary for practical use was reduced and its appearance became poor due to 
unstable hue caused by the coloring of rosin, though rt would not cause serious problem in practice. 

Next when the floor materials of Examples 5, 6, 11 and 12 are compared with the floor materials of Examples 7 
and 8, the floor materials of Examples 5, 6, 1 1 and 1 2 which contain calcium carbonate powder within the range of from 
5 50 to 65% by weight were judged as Very good", while 1he judgement is "good" in the floor material of Example 7 having 
a small calcium carbonate powder content of 40% by weight and in the floor material of Example 8 having a large cal- 
cium carbonate powder content of 90% by weight It is evident from this result that more excellent adhesiveness can be 
obtained when the content of inorganic fillers such as calcium carbonate is set within the aforementioned range. 

A mixed resin of an ethyl en e-vinyl acetate copolymer and polypropylene was used as the back side layer resin in 
10 each of the floor materials of Examples 6 and 12 and the floor material of Example 9, and the floor materials of Exam- 
ples 6 and 11 in which the ethyiene-vinyt acetate copolymer was used at a large mixing ratio of 30% or more were 
judges as Very good* while the floor material of Example 9 in which the ethylene-vinyl acetate copolymer was used at 
a small mixing ratio of about 20% was judged as "good". It is evident from this result that, when a mixed resin of an eth- 
ylene-vinyl acetate copolymer and polypropylene is used as the back side layer resin, a copolymer mixing ratio of 30% 
iff or more is advantageous in improving adhesiveness. 

In addition, when the floor materials of Examples 6 and 12 are compared with the floor material of Example 10, the 
evaluation result was "very good" in the floor materials of Examples 6 and 12 in which a mixed resin of polypropylene 
and an ethylene-vinyl acetate copolymer containing 35% by weight or more vinyl acetate was used, while the evaluation 
result was "slightly good" in the floor material of Example 1 0 in which a mixed resin of polypropylene and an ethyl ene- 
20 vinyl acetate copolymer containing 20% by weight or more vinyl acetate was used. The evaluation result was also Very 
good" in the floor materials of ExarrpJes 5 and 11 in which an ethylene-vinyl acetate copolymer containing 35% by 
weight or more vinyl acetate is singly used. These results show that the adhesiveness can be markedly improved by the 
use of an ethylene-vinyl acetate copolymer containing 35% by weight or more vinyl acetate, atone or as a mixture with 
other olefin ic resin 

25 

INDUSTRIAL APPLICABILITY 

According to the floor material of the present invention, an olefinic resin is used as the base material, an inorganic 
f flier is blended therewith and a wax in an amount of 1 to 1 0% by weight is contained at least in the surface layer, so that 

30 it generates no harmful gas such as hydrogen chloride at the time of a fire, is suitable for dry maintenance with a high 
speed buffing machine and has excellent resistances against flaws, stains, abrasion and the like. In addition, adhesion 
of the floor material of the present invention to the floor ground can be improved greatly, because a back side layer in 
which an ethylene-vinyl acetate copolymer or a mixed resin of such a copolymer and other olefinic resin is used as its 
base material and an Inorganic filler is blended therewith is laminated on the under side of Hs surface layer and 1 to 1 0% 

as by weight of rosin is included in the back side layer. 

The floor material of the present invention can be used broadly as the flooring in, for example, constructions such 
as buildings, apartment houses and the like, and transportation means such as cars, ships, aircraft and the like. 

Claims 

40 

1 . A floor material comprising an olefinic resin as the base material and an inorganic filler blended therein, wherein a 
wax in an amount of from 1 to 10% by weight is contained in at least the surface layer thereof. 

2. The floor material according to claim 1 , wherein the surface layer contains 1 to 7% by weight of a wax. 

46 

3. The floor material according to claim 1 or 2. wherein the wax contained in the surface layer is at least one member 
selected from a low molecular weight polyethylene, an aficyclic saturated hydrocarbon resin and a petroleum resin. 

4. The floor material according to claim 1 , 2 or 3, wherein a back side layer which comprises an ethylene-vinyl acetate 
so copolymer or a mixed resin of said copolymer and other olefinic resin as the base material and an inorganic filler 

Wended therein is laminated on the under side of the surface layer, and 1 to 10% by weight of rosin is included in 
said back side layer. 

5- The floor material according to daim 4, wherein said back side layer contains 50 to 85% by weight of an inorganic 
sb filler. 

6. The floor material according to claim 4 or 5, wherein said ethylene-vinyl acetate copolymer included as a base 
material in the back side layer contains 35 to 75% by weight of vinyl acetate. 
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The floor material according to claim 4, 5 or 6, which further comprises an definic resin intermediate layer between 
said surface layer and back side layer. 
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Fig. 1 
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